Effects of malaria on O2 consumption and brown adipose tissue activity in mice.
Increased energy expenditure often occurs during illness or after injection of endotoxin and can contribute to the generation of fever. In laboratory rats and mice the thermogenic response has been attributed to the sympathetic activation of brown adipose tissue (BAT), although mice often fail to show pyrexia. In this study the effects of malaria on O2 consumption and BAT were studied in mice inoculated with Plasmodium berghei. Parasitemia was maximal (greater than 50% of erythrocytes showing positive Leishman staining) 72 h after inoculation. Up to this time body weight and food intake were similar to values for control mice, although colonic temperatures were slightly depressed in infected mice. Thereafter, infected mice showed marked hypophagia, loss of body weight, and severe hypothermia; colonic temperature was less than 31 degrees C at 96 h when the experiment was terminated. Resting O2 consumption (VO2) measured at 24 degrees C was slightly elevated in infected mice 12 h after inoculation and reached a peak value (31% above controls) at 48 h. VO2 returned to the same value as controls at 96 h. In vitro thermogenic activity of BAT (assessed from binding of guanosine diphosphate to isolated mitochondria) was not significantly altered in infected mice. These data demonstrate a marked thermogenic response to malarial infection, but this is not accompanied by fever in mice and is dissociated from stimulation of BAT activity.